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CLINICAL REPORT

Newborn Screening Expands:
Recommendations for Pediatricians
and Medical Homes—Implications for
the System
Newborn Screening Authoring Committee

ABSTRACT
Advances in newborn screening technology, coupled with recent advances in the
diagnosis and treatment of rare but serious congenital conditions that affect
newborn infants, provide increased opportunities for positively affecting the lives
of children and their families. These advantages also pose new challenges to
primary care pediatricians, both educationally and in response to the management
of affected infants. Primary care pediatricians require immediate access to clinical
and diagnostic information and guidance and have a proactive role to play in
supporting the performance of the newborn screening system. Primary care pedi-
atricians must develop office policies and procedures to ensure that newborn
screening is conducted and that results are transmitted to them in a timely fashion;
they must also develop strategies to use should these systems fail. In addition,
collaboration with local, state, and national partners is essential for promoting
actions and policies that will optimize the function of the newborn screening
systems and ensure that families receive the full benefit of them.

INTRODUCTION

It’s another busy day in pediatric practice, even before you receive the telephone call
from the state newborn screening program. One of your newborn patients has an
out-of-range result* on the screen for a rare but serious congenital condition. “Now
what?” you wonder, as you begin to take down the notes. What additional testing is
needed? What is the treatment regimen, and when does it begin? What do you tell the
parents? And, what do you do about the rest of your schedule?

In the past decade, new technologies have led to a rapid expansion in the number
of congenital conditions that are targeted in state newborn screening programs. As
newborn screening programs expand, the likelihood increases that individual
pediatricians will one day receive an out-of-range screening result for an unfa-
miliar congenital condition for one of their patients.

In 2005, the American Academy of Pediatrics (AAP) endorsed a report from the
American College of Medical Genetics (ACMG), which recommended that all
states screen newborn infants for a core panel of 29 treatable congenital conditions
and an additional 25 conditions that may be detected by screening (Appendix 1).1

The Secretary of Health and Human Services’ Advisory Committee on Heritable
Disorders and Genetic Diseases in Newborns and Children (ACHDGDNC)† also
adopted that report. Some states are now screening for more than 50 congenital
conditions, many of which are rare and unfamiliar to pediatricians and other

*A note about language: although physicians often think of screening results as being “normal/abnormal” or “negative/positive,” laboratories use themore specific language of “in range” and “out
of range” to report results. We felt that it was appropriate to use and promote this language for the sake of clarity and consistency. For ease of reading, we use “parent” as a generic term to connote
the adult who is responsible for a child’s health care; we recognize that adults other than the biological parentmay serve in this role. Where implications of congenital disorders are discussed, these
obviously affect only those persons who are related biologically. In some circumstances, a primary care physician may suggest that the biological parent be contacted regarding congenital
conditions, even if that parent is not the current primary caregiver for the child.
†A federal advisory committee to the Secretary of Health and Human Services, the ACHDGDNC advises and guides the Secretary regarding the most appropriate application of universal newborn
screening tests, technologies, policies, guidelines, and programs for effectively reducing morbidity and mortality in newborns and children having or being at risk for heritable disorders.
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primary health care professionals. In the foreseeable fu-
ture, screening programs will likely adopt screening
technologies that will further expand the number of
conditions screened and tests offered.

The ACMG, with the support of the Health Resources
and Services Administration (HRSA) Maternal and Child
Health Bureau (MCHB), has developed and maintains
Web-based resources it calls action (ACT) sheets to guide
pediatricians through preliminary responses to out-of-
range newborn screening results. These brief reference re-
sources provide a focused, single-page summary of differ-
ential diagnoses, descriptions of the condition, actions to be
taken by the pediatrician, diagnostic evaluation, clinical
considerations, reporting requirements, and links to addi-
tional resources. ACT sheets are designed to be supple-
mented by state-specific information regarding referral re-
sources. Many state-program Web sites have additional
program-specific educational information; links to these
program Web sites are readily accessible through an inter-
active map maintained by the National Newborn Screening
and Genetics Resource Center (http://genes-r-us.uthscsa.
edu/resources/consumer/statemap.htm).

Advances in newborn screening technologies and the
availability of resources such as ACT sheets are aimed at
improving health outcomes for affected children. To op-
timize this potential, primary care pediatricians (PCPs)
must effectively engage the newborn screening program
in their state. PCPs who treat patients who routinely
cross state borders for care will likely engage multiple
newborn screening programs.

The primary goals of this statement are to:

● delineate the responsibilities of PCPs and pediatric
medical subspecialists within the newborn screening
program;

● introduce 2 algorithms that, together, outline a clear
and efficient pathway through the process of fulfilling
those responsibilities; and

● outline resources that will support PCPs in addressing
these responsibilities.

In addition to these primary goals, this statement
addresses the steps that individual PCPs and practices
must take to prepare for these responsibilities. We also
recognize the significant roles other health care profes-
sionals and agencies have on the newborn screening
system and identify ways these other entities can sup-
port PCPs and improve newborn screening and, there-
fore, advance improved health outcomes for newborns
across the nation.

Limitations of This Statement
State newborn screening systems vary in their specific
structure, procedures, and practices; this statement is
focused on the core elements that are common to most
state newborn screening systems. Newborn screening is
increasingly being offered by commercial laboratories
that market directly to parents and pediatric health care
professionals. These programs introduce another layer of
variation, which is beyond the scope of this statement.

Adequate funding of all aspects of newborn screening

systems is necessary to ensure optimal performance of
the system. This statement includes some general rec-
ommendations to promote such funding, and the AAP
supports efforts to address financing for the nation’s
newborn screening systems and their constituent parts.
Detailed recommendations for addressing the myriad
challenges of system financing lie beyond the purview of
this document.‡

Limitations of Newborn Screening
It is important to emphasize that newborn screening panels
do not include all possible congenital conditions, and re-
sults for conditions on the panel should not be considered
diagnostic. Thus, an in-range newborn screening result
does not eliminate the possibility that a clinically symptom-
atic child has a congenital condition. Congenital conditions
must be considered whenever an infant has signs or symp-
toms that are suggestive of (or consistent with) one of the
disorders that can be detected by newborn screening.

An important goal of newborn screening is to identify
infants with treatable congenital conditions before they
become symptomatic. However, clinicians who care for
children must be aware that some screened conditions may
present with clinical deterioration before notification of
newborn screening results. Pediatricians and emergency
care physicians are often among the first health care pro-
fessionals to encounter symptomatic infants, so they
should be knowledgeable about the newborn screening
program, ACT sheets for suspected conditions, and local or
regional pediatric medical subspecialists to whom infants
can be referred. The state newborn screening program
usually can provide information about suspected condi-
tions and expedite the newborn’s follow-up confirmatory
testing and care.

THE ALGORITHMS
The PCP plays several significant roles in the newborn
screening system. In addition to responding to out-of-
range newborn screening results, the PCP serves as a
central source of education for parents regarding multi-
ple aspects of the newborn screening system; the PCP
also has responsibility for ensuring that newborn screen-
ing has been conducted, which can include providing
education and encouragement to parents who decline
screening. Finally, the PCP must ensure coordinated and
comprehensive care for children affected by congenital
conditions that are identified through newborn screen-
ing. The medical home provides a model for such care;
the algorithms presented here address the specific roles
of a medical home provider within the newborn screen-
ing system (Figs 1 and 2).

3- to 5-Day-Old Visit
The AAP2 and Bright Futures3 recommend neonatal fol-
low-up visits in a child’s medical home shortly after

‡For guidanceon theCurrent Procedural Terminology (CPT) codes appropriate for use in the care
of children who are identified as having congenital disorders, PCPs should refer to Rappo MA,
Rappo PD. A special issue: coding for children with special health care needs. AAP Pediatric
Coding Newsletter. January 2007. Available at: http://coding.aap.org/newsletterarchive.aspx.
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hospital discharge (3 to 5 days of life) and again by 1
month of age to ensure adequate weight gain, resolve
neonatal concerns such as hyperbilirubinemia, and ad-
dress parental questions. At the 3- to 5-day-old visit, the
PCP should check for circumstances suggesting that
newborn screening might not have been conducted.

Concern That Newborn ScreeningWas Not Conducted?
In most cases, newborn screening will occur as a result
of standing orders at a hospital or birthing facility. In
these cases, the PCP can address other aspects of the
visit.

There are circumstances, however, under which the
PCP might have cause for concern that the newborn
screening was not performed. These circumstances in-
clude, but are not limited to, home births, emergency
births, hospital transfers, and international adoption. In

FIGURE 1
Algorithm 1. NBS indicates newborn screening program (see Appendix 2).

FIGURE 2
Algorithm 2. NBS indicates newborn screening program; CSHCN, child with special health care needs (see Appendix 3).
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addition, although most states mandate newborn
screening, most jurisdictions provide parents with the
right of refusal (see “Parents Decline Newborn Screen-
ing?”).

If available discharge papers do not indicate that the
newborn screening has been performed, the PCP should
make arrangements for specimen acquisition.

Parents Decline Newborn Screening?
If parental refusal is the reason that newborn screen-
ing has not been conducted, or if parents refuse new-
born screening suggested by the PCP, the PCP should
discuss the possible implications of nontesting and
supply the parents with printed materials on newborn
screening. Educational materials for parents and PCPs
can be accessed through the AAP Web site (www.
medicalhomeinfo.org/screening/newborn.html).

Provide Parent Education
Parent concerns and questions should be addressed fully,
and a discussion of the general benefits and limited risks
of newborn screening is recommended. More familiar
conditions, such as congenital hearing loss, phenylketo-
nuria, and sickle cell disease, may be used as examples.

If parental permission is obtained, arrangements for
specimen acquisition should be made immediately, and
newborn screening should be ordered.

Order Newborn Screening
Newborn screening is conducted through the state newborn
screening program, and protocols for ordering the screening
vary by state. Contact information for each state’s newborn
screening program is available (see Appendix 4 and http://
genes-r-us.uthscsa.edu/resources/consumer/statemap.htm).

Obtain Waiver
If parental permission is not obtained, parents or guard-
ians should be asked to sign a waiver that documents
their decision to decline newborn screening. In many
cases, parents already will have signed a waiver at the
hospital. PCPs should document the additional conver-
sation and the parents’ decision in the patient’s chart
and may wish to include a waiver signed in the PCP’s
office. A sample waiver form is included as Appendix 5;

appropriate waiver forms should also be available
through the state health department.

Flag the Charts of Unscreened Patients
In addition to documenting the discussion of newborn
screening and the parents’ refusal to consent to the
screening, PCPs should flag the chart of any patients
who are not screened so that the lack of screening will be
taken into account should any subsequent concerns
emerge regarding the child’s growth or development.
Vomiting, poor growth, seizures, developmental delay,
lethargy, recurrent pneumonia, or poor feeding should
prompt an evaluation that includes consideration of her-
itable conditions.

The chart note should also prompt the pediatrician to
return to the question of newborn screening on subse-
quent visits to determine if the parents have changed
their minds. The usefulness of screening after the neo-
natal period varies by condition, and use of state new-
born screening systems for older infants varies by pro-
gram.

Special Circumstances
For cases in which newborn screening is delayed because
of previous parental refusal, because the infant was re-
ceiving total parenteral nutrition, or because of circum-
stances such as international adoption or an older infant
entering care, the PCP should consult with the state
newborn screening program regarding the availability
and usefulness of the newborn screening protocol.

Newborn screening may not be ordered or may re-
quire an additional specimen in the case of preterm
births, transfusion before screening, and other circum-
stances.4 In these cases, the PCP should consult with a
neonatal specialist.

In every circumstance, until and unless newborn
screening is conducted, the patient’s chart should be
flagged to ensure that the lack of newborn screening is
considered during ongoing care.

Results Received
In the case of an invalid or out-of-range screening result,
the pediatrician identified on the newborn screening
card should be called by the state newborn screening
program in accordance with the urgency of the need for
clinical intervention. In-range results are often transmit-
ted by mail and should arrive before the 2- to 4-week
visit.
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2- to 4-Week Visit
The PCP cannot assume a “no news is good news” ap-
proach with regard to newborn screening. Delays or
procedural failures at hospitals, state laboratories, other
facilities, or within the newborn screening program may
result in late or lost results. An infant’s medical fol-
low-up may not occur as planned, or newborn screening
results may go directly to the child’s birth facility instead
of the infant’s medical home.

Are Newborn Screening Results Available?
Office staff should check routinely for newborn screen-
ing results before the 2- to 4-week visit and pursue
missing results before the visit. Using electronic-chart
prompts or paper-chart templates for newborn visits will
remind office staff to seek out newborn screening re-
sults.

Call for Newborn Screening Results
If newborn screening results are not available before the
2- to 4-week visit, the PCP should contact the state
newborn screening program or the birthing facility for
the results. An increasing number of state newborn
screening programs have automated interactive tele-
phone- or Internet-based systems through which pedi-
atric offices can check for newborn screening results at
any time.

Special Circumstances
Occasionally, newborn screening results may be sent to
the nonprimary physician; a physician who provides
hospital or perinatal care for the infant may be noted on
the newborn screening card even if he or she is not the
infant’s medical home physician. Clerical or other errors
also may result in a physician who is unconnected to the
child receiving the newborn screening results. However,
the name on the card implies responsibility for the re-
sults, and physicians who receive results for patients
who are no longer in their care should collaborate with
the state newborn screening program and, in some in-
stances, the hospital or birthing facility to locate the
infant’s family and/or current provider and to proceed
with appropriate follow-up until the responsibility for
subsequent care is clearly established. Physicians who
receive results for patients with whom they or their
colleagues have had no interaction should also notify the
state newborn screening program immediately.

Screening Results?
The state newborn screening program will report results
to the child’s physician of record as being in range,
invalid, or out of range. Appropriate responses to each of
these results are discussed in the next sections.

Document In-Range Screening Results and Reassure Family
In-range newborn screening results should be noted in
the infant’s chart and shared with the parents or guard-
ians. In reassuring the family, the PCP should keep in
mind that newborn screening does not rule out congen-
ital conditions that are not included in the panel and
does not absolutely guarantee the absence of the condi-
tions that are screened. The PCP might note, however,
that false in-range results are quite rare and the family
can be reassured that their child is unlikely to be affected
by conditions for which screening was performed.

Special Circumstances
Nine states (Arizona, Colorado, Delaware, Nevada, New
Mexico, Oregon, Texas, Utah, and Wyoming) mandate
an additional screening when the infant is 1 to 2 weeks
old on the basis of the belief that a second screening is
necessary to identify the maximum number of children
with genetic disorders. A second screening is recom-
mended for all infants in several other states, and ap-
proximately 25% of all US newborn infants currently
receive 2 screenings. The relevance of second screenings
for endocrinopathies is the subject of a study currently
being designed by the MCHB. PCPs should familiarize
themselves with their state’s policies and procedures. If a
second screening is ordered, it can be introduced and
explained to parents within the context of state policies
and the current limitations to newborn screening tech-
nologies discussed previously.

Reorder Newborn Screening
If the specimen is invalid (eg, collected too early, inad-
equate specimen, poor drying or application technique,
inadequate or illegible patient information), the infant’s
newborn screening must be reordered and blood re-
drawn. This screen should be completed promptly to
optimize the availability of results. PCPs must be familiar
with local protocols for rescreening and should contact
parents immediately to direct them to the site at which
the second blood specimen will be obtained.
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Consult ACT Sheets and State Newborn Screening Program
An out-of-range result on the newborn screening panel
is not a diagnosis. However, some congenital conditions
can be rapidly fatal in infants who appeared entirely
healthy a few days earlier; thus, out-of-range screening
results should always lead to prompt action by the PCP.

If the state newborn screening program does not pro-
vide the ACT sheet specific to the condition for which an
out-of-range result was obtained, the PCP should down-
load it (www.acmg.net/resources/policies/ACT/condition-
analyte-links.htm).

The ACT sheet should be reviewed and followed in its
entirety, but the most important actions are highlighted.
These actions include:

● when to contact the family;

● whom to consult and whether an appointment is
needed immediately;

● when the patient must be seen by the PCP;

● whether additional confirmatory testing is needed and
what tests should be conducted;

● whether treatment is necessary and what treatment to
initiate;

● how to educate parents about the condition; and

● when findings need to be reported back to the new-
born screening program.

In addition to following ACT sheet recommendations,
the PCP should consult with the state newborn screen-
ing program regarding out-of-range results. The state
program should be familiar with local or regional experts
for the conditions on their screening panels. In some
states, the programs fund subspecialty clinics to conduct
diagnostic evaluations and provide short-term and/or
long-term subspecialty care to infants with out-of-range
screening results.

Condition Identified?
After an out-of-range screening result is obtained, con-
firmatory testing and/or definitive consultation with
subspecialists are required before a final diagnosis can be
made.

To increase the sensitivity of a population screening
test for rare conditions (and hopefully minimize the
number of false in-range results missed), false out-of-
range results are expected to occur, and false out-of-
range results are significantly more frequent than true
out-of-range results for most newborn screening tests.
However, given the seriousness of the congenital condi-
tions included in the newborn screening panel, the PCP
must avoid complacency in the face of out-of-range
results. Until confirmatory testing and/or definitive con-

sultation with subspecialists can be accomplished, all
out-of-range results must be taken very seriously.

Special Circumstances
In addition to true or false out-of-range results, confir-
matory tests may identify the child as a carrier of the
condition or may lead to an indeterminate result.

Carriers are individuals who are heterozygous for an
autosomal-recessive condition and are usually not at risk
of health problems themselves, although this may vary
with the condition. Many state programs notify the PCP
that the infant has been identified as a carrier, and it may
be the responsibility of the PCP to disclose and discuss
these results with the parents.

Knowledge of carrier status has 2 implications. First,
because most of the conditions tested for on newborn
screening are autosomal-recessive in inheritance, it is
highly probable that at least 1 of the parents is a carrier
also, and both parents might be carriers. If both parents
are carriers, they have a 1-in-4 chance with each preg-
nancy of having an affected child. Alerting parents to the
carrier status of their child serves to alert them that they
may be at increased risk of having an affected infant with
their next pregnancy. (When newborn screening results
lead to genetic testing of the parents, pediatricians
should be aware that misattributed paternity could be
identified. Discussion with a geneticist or genetic coun-
selor about how to manage these sensitive results may
be helpful.)

The second implication of identifying a newborn as a
carrier is that the infant will be at an increased risk of
bearing an affected child when he or she achieves repro-
ductive age if his or her future partner also is a carrier for
the same condition. The risk is largely determined by the
prevalence of the condition within the population, and
additional genetic counseling may be warranted.

Occasionally, confirmatory diagnostic test results will
not result in a definitive diagnosis. Uncertain results can
be distressing to parents and PCPs, so thorough consul-
tation with a subspecialist is essential. Unfortunately,
indeterminate results may not be possible to resolve
without more knowledge about some of these condi-
tions and longer-term follow-up of these children.

At this point, it is incumbent on the PCP and the
subspecialist to maintain an ongoing collaboration and
continue to monitor the infant for signs and symptoms
of a suspected condition. Children with uncertain results
should have their chart identified for close monitoring.
Good communication between the PCP and the consult-
ing subspecialist is essential at this point to ensure that a
unified message is conveyed to parents.

Document False Out-of-Range Results and Reassure Parents
In the event that the initial out-of-range result proves to
be a false out-of-range result, the PCP can provide reas-
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surance to parents. However, research that evaluated
parents of infants with false out-of-range results has
suggested that 5% to 20% of these parents will persist in
their concerns about the health of their children for
months or years after screening.5–9 Therefore, PCPs
should not take the event of a false out-of-range result
too lightly and may wish to discuss this issue with par-
ents on subsequent visits to provide additional reassur-
ance and eliminate any misconceptions.

Provide Parent Education
To lay the foundation for comprehensive and collabora-
tive care, it is critical during this time of uncertainty that
the parents and family of the neonate be provided with
condition-specific information and support as they await
final clarification of the child’s diagnosis and begin to
plan for treatment and management. Parents are usually
intensely anxious about the health of their child while
the diagnosis is being pursued, and increasingly, parents
are adept at tapping into resources on the Internet about
specific conditions. Frequent, specific, and supportive
communication from the PCP will help to avoid confu-
sion and build trust. Appropriate materials for distribu-
tion to parents have been produced by the AAP (www.
aap.org), the American College of Obstetricians and
Gynecologists (ACOG [www.acog.org]), and MCHB/
HRSA (www.mchb.hrsa.gov/screening). State newborn
screening programs may also make educational materi-
als available to health care professionals.

Identify the Child as a Child With Special Health Care Needs
and Initiate Chronic Care Management
Any child who is given a diagnosis of a significant med-
ical condition should be identified by the medical home
physician as a child with special health care needs. Such
a child should be entered into the practice’s children
with special health care needs registry, and chronic con-
dition management should be initiated. Chronic care
management provides proactive care for children with
special health care needs, including condition-related
office visits, written care plans, explicit comanagement
with subspecialists, appropriate patient education, and
effective information systems for monitoring and track-
ing the child’s condition.10

IMPLEMENTING THE ALGORITHM

Role of the Medical Home
Regardless of diagnosis, every child needs a medical
home to ensure coordinated and comprehensive care
such that all of the medical, psychosocial, and educa-

tional needs of the child and family are met successfully
within the local community. The PCP is responsible for
providing a medical home.

Some conditions identified by newborn screening are
relatively mild and or/transitory, and others have a wide
spectrum of severity from asymptomatic to life-threat-
ening crises. Plans for continuing care should be made in
consultation with the family and appropriate subspecial-
ists in light of the condition affecting the child and the
severity of its manifestation. In some cases, the PCP may
provide all or most of the ongoing care.

In other cases, the family may view their subspecialist
as their primary care physician. Although a subspecialist
may provide substantial ongoing care for a child who has
been diagnosed with a severe and complex condition,
the PCP retains the responsibility for providing a central
source of “family centered, accessible, continuous, coor-
dinated, comprehensive, compassionate, and culturally
effective” care for the family.11 The parents and family
should be encouraged to maintain their relationship
with their PCP. This relationship is critical, especially for
cases in which the subspecialist is located at some dis-
tance from the family. In a crisis, the PCP may be the
only available provider with knowledge of the child; he
or she must have up-to-date information regarding the
child’s treatment.

The complex nature of many conditions identified by
newborn screening may require care by a team of med-
ical subspecialists, therapists, nutritionists, and educa-
tors.12 The PCP and other professionals involved in the
child’s care must collaborate in the provision of acute
care for illness or injury; surveillance of growth and
development; anticipatory guidance to the family; im-
munizations; communications with schools, social ser-
vices, and camps; transitions in care; and communica-
tion with other care professionals. In any case, clearly
defined roles may help to reduce redundancies of ser-
vices and prevent fragmentation of care.

The medical home should actively engage public and
private resources to aid in the management of chronic
conditions. Public health nursing provided through
some state public health departments’ maternal and
child health programs often has a role in assisting PCPs,
subspecialists, and families of children with conditions
that are diagnosed through newborn screening. The
level of public health nursing may vary from simply
providing information and referrals to assisting with
chronic condition management for a family.

If there is not a local health department or nursing
service, PCPs may contact their state maternal and child
health department (Title V) and the directors of pro-
grams for children with special health care needs
through the state department of public health to obtain
information on the availability of local family services;
the state department of education for contacts with
school nurses; and the early intervention agency (Indi-
viduals With Disabilities Education Act Part C) for con-
tact information for the local early childhood connec-
tions program. Although the state resources for public
health vary greatly from state to state, almost all com-
munities have one or all of these resources available for
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families. The national organization Family Voices (www.
familyvoices.org) can provide information on local orga-
nizations and agencies that can offer resources to fami-
lies with children with special health care needs and can
assist families in accessing community services.

For additional information regarding care coordina-
tion, see the AAP policy statement “Care Coordination
in the Medical Home: Integrating Health and Related
Systems of Care for Children With Special Health Care
Needs.”13

Role of the Subspecialist
For most of the conditions that may be detected through
newborn screening, the subspecialist will confirm the
diagnosis, develop the treatment plan, educate the fam-
ily about the treatment, monitor treatment, identify
complications related to the disease process that may
require additional referral, and work with other consult-
ants in coordination of care. When acute illness exacer-
bates the condition, the PCP should work with the sub-
specialist to diagnose the acute illness and manage it
appropriately to reduce morbidity.

Some children with conditions identified through
newborn screening will have long-term sequelae that
will require ongoing subspecialty management despite
appropriate early intervention. Many of these children
will have mild neurodevelopmental disabilities that may
present as learning difficulties, attention-deficit/hyper-
activity disorder, or other behavioral problems. How-
ever, in some instances, more significant cognitive and
motor deficits and/or problems that adversely affect the
child’s feeding skills and respiratory status may be
present. It is essential that the PCP provide ongoing
screening and surveillance for these developmental dis-
abilities.

Even with appropriate treatment, patients with cer-
tain conditions identified through newborn screening
can undergo metabolic decompensation during an acute
febrile illness. PCPs need to be aware of the initial clinical
signs and laboratory abnormalities that may be found
when metabolic decompensation occurs and be able to
provide immediate intervention to stabilize the child
until more specific advice can be obtained from the
appropriate treating subspecialist. Effective communica-
tion among subspecialists as well as between each sub-
specialist and the PCP is essential for optimal long-term
management of these children.14 Long-term responsibil-
ities of the subspecialist, in collaboration with the PCP,
include:

● Providing genetic counseling and evaluation: Because
the majority of conditions diagnosed through new-
born screening are hereditary, genetic evaluation and
counseling will be necessary for the parents. Older
siblings may be affected with the condition but not yet
symptomatic; diagnostic studies may be indicated for
the siblings, and other relatives may wish to undergo
carrier testing. The PCP, the state newborn screening
program, and subspecialists are jointly responsible for
ensuring that referral for genetic services occurs.

● Providing ongoing parent education and links to avail-
able resources: Resources for managing the condition
should be made available to the patients and their
families. Subspecialists, the PCP, and the state new-
born screening program should collaborate in making
appropriate referrals to programs for children with
special health care needs, childhood early intervention
programs, community-based support services, and ad-
ditional subspecialists who are needed to evaluate and
manage associated disabilities. Information from dis-
ease-specific advocacy organizations, along with par-
ent brochures and guidance for child health care pro-
fessionals, may be available through the subspecialist.
The Genetic Alliance, a coalition of advocacy groups,
serves as another national resource for parents (www.
geneticalliance.org). The National Library of Medicine
also has material on every condition in the expanded
ACMG-recommended panel (http://ghr.nlm.nih.gov).

● Assisting in the transition to adult care: When transi-
tion to adult care is appropriate, the subspecialist will
work with the PCP to identify a new team of physi-
cians to care for the young adult. As adolescence pro-
ceeds, additional genetic counseling and preparation
for family planning are appropriate.

RECOMMENDATIONS

Preparing the Practice
Before receiving notice of an out-of-range newborn
screening result from their state newborn screening sys-
tem, PCPs can take several steps to enhance their ability
to successfully address their roles and responsibilities
within the newborn screening program.

1. PCPs should familiarize themselves with their state
newborn screening program via available (online)
resources or, if necessary, by contacting the state
program. PCPs should develop some familiarity with
the conditions being screened and basic operations of
their state newborn screening program, including
protocols for retesting invalid screening results and
conducting second screenings. PCPs should identify
the person(s) with whom they should consult in the
case of an out-of-range screening result and ensure
that contact information is readily available.

2. State-specific contact information for regional pedi-
atric medical subspecialists should be collected and
kept on file in the PCP’s office.

3. Procedures to address several steps of the algorithm
should be developed in advance. These procedures
include:

a. updating contact information for the state new-
born screening program and regional pediatric
medical subspecialists;

b. identifying children who are most likely not to
have had newborn screening;

c. confirming receipt of newborn screening results on
all patients;
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d. obtaining newborn screening results when they
are not received from the state program;

e. documenting parental refusal of newborn screen-
ing; and

f. obtaining newborn screening specimens in the
case of lost, delayed, or invalid results (the CPT
code for retesting is 84030, and the diagnosis code
is 270.10; PCPs should check with insurers to as-
sess reimbursement).

4. PCPs should establish registries to identify, follow,
and provide chronic condition management for chil-
dren with special health care needs.

5. Educational materials regarding newborn screening
should be on hand to distribute to expectant parents,
parents who may decline newborn screening, and par-
ents whose child’s screening returns an out-of-range or
inconclusive result. These materials should be available
in languages and at literacy levels appropriate to all
patients served. Appropriate materials for distribution to
parents have been produced by the AAP (www.
medicalhomeinfo.org/screening/newborn.html),
ACOG (www.acog.org), and MCHB/HRSA (www.
mchb.hrsa.gov/screening). State newborn screening
programs may also make educational materials avail-
able to health care professionals.

Care coordination plays an essential role in ongoing
efforts to integrate health and related systems of care for
children and youth with special health care needs.15

Becoming aware of available resources, being involved
in the care coordination process, and developing unique
care coordination approaches within one’s own practice
and community and in relationship with existing tertiary
care centers are essential for providing optimal care for
children with special health care needs. Families, PCPs,
and other professionals can collaborate meaningfully to
provide effective coordinated care.13,15

PCPs are also encouraged to participate in state, re-
gional, or national registries; quality assurance pro-
grams; and/or research projects designed to enhance the
care of children with the rare and complex conditions
included in the newborn screening panel. They are also
encouraged to seek opportunities for additional training
and learning about state newborn screening programs
and the conditions for which infants are screened and to
work with their local AAP chapter and state newborn
screening advisory committee (SNSAC) to advance the
quality and effectiveness of the newborn screening sys-
tem at the state and federal levels.

CollaborationWith Other Health Care Professionals
The goals of ensuring the successful operation of the
newborn screening system and advancing optimal care
for infants and their families cannot be accomplished by
PCPs alone. Effective collaboration and communication
among PCPs and other clinicians and among the systems
of care that engage the newborn screening system will
ensure the best outcomes for infants and families. In
light of this necessary collaboration, recommendations
have been developed for prenatal health care profession-

als, hospitals and other birthing facilities, pediatric med-
ical subspecialists, states and SNSACs, and federal agen-
cies.

Prenatal Health Care Professionals
The prenatal period provides an ideal opportunity to
begin to educate a family regarding the importance of
newborn screening and the risks and benefits of early
identification of the conditions identified through
screening. The ACOG Committee on Genetics has as-
serted that “[o]bstetricians need to be aware of the status
of newborn screening in their states and should be pre-
pared to address questions or refer their patients to
appropriate sources for additional information.”16 The
following specific steps can help bring the awareness and
knowledge of the obstetrician to bear in preparing a
family for newborn screening and promoting the func-
tion of the newborn screening system.

1. Prenatal health care professionals are ideally positioned
to educate expectant parents about the newborn
screening program in conjunction with the prenatal
screening program. The obstetrician is encouraged to
begin the education early enough to allow patients the
opportunity to ask questions that will assist them in
understanding the purpose of newborn screening, its
implementation, and the importance of test results and
follow-up. Concise, clear, and comprehensive educa-
tional materials and/or video presentations already in
existence should be made available to expectant parents
during the prenatal period. Appropriate materials are
available from the AAP (www.medicalhomeinfo.org/
screening/newborn.html) and the National Library of
Medicine (ghr.nlm.nih.gov/nbs).

2. Prenatal health care professionals should strongly en-
courage prospective parents to identify a medical
home for their infant early in pregnancy. When the
mother presents for postpartum care, the prenatal
health care professional can further support the med-
ical home by inquiring about the infant’s well-being
and follow-up care.

3. If an infant is lost to follow-up to the newborn
screening program, prenatal health care professionals
should assist in locating the family.

Hospitals and Other Birthing Facilities
In most cases, it is the facility at which the infant is
delivered that is initially responsible for processing the
newborn screening specimen. It is essential that these
facilities have policies and procedures in place to ensure
high-quality specimen processing and prompt delivery
to the designated screening laboratory.

1. Particular attention should be brought to the devel-
opment of protocols for:

a. Repeat screening of invalid specimens.

b. Documenting parental refusal to consent to new-
born screening: Parents should be asked to sign a
waiver form that documents not only their refusal
to consent to newborn screening but also their
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understanding of the program and its purpose and
the risks associated with their refusal.

c. Adequate training of clinical and laboratory staff
and quality assurance programs focused on high-
quality specimen processing: Appropriate and
complete information regarding the infant, con-
tact information, and medical follow-up must be
gathered and submitted with specimens.

d. Assisting public health authorities in locating in-
fants who are lost to follow-up: If the infant’s
medical home is not clearly identified, the facility
at which the child was born should assume re-
sponsibility for notifying the family of an out-of-
range screening result and referring for additional
diagnostic testing and subspecialty care.

2. Identification of the medical home or site of medical
follow-up should be established as a condition for
discharge.

3. Discharge materials should clearly indicate whether
newborn screening was conducted and should iden-
tify the PCP and the in-hospital managing physician
for later contact, if needed.

4. Hospitals and other birthing facilities should ensure
the availability of printed and/or video educational
materials, presented in concise and understandable
language, to all families, including those whose pri-
mary language is not English. These materials should
address the purpose of newborn screening, the risks
and benefits associated with newborn screening, and
the consequences of delaying or refusing newborn
screening.

5. Opportunities for further discussion or questions
should be made available with either the family’s
chosen PCP or staff members who are knowledgeable
about the screening process and the conditions for
which screening is conducted.

Pediatric Medical Subspecialists
Pediatric medical subspecialists play several roles in the
care of children who have out-of-range results from
newborn screening: they conduct confirmatory testing,
care for the primary condition of infants who are af-
fected by congenital diseases, and collaborate in the care
of children with disabilities associated with some of the
diseases identified through newborn screening. In ful-
fillment of these roles:

1. Pediatric medical subspecialists should assist the state
newborn screening program in the development of
educational materials for the public, families, PCPs,
the state newborn screening program, and policy
makers on specific conditions identified by newborn
screening.

2. Pediatric medical subspecialists should serve on their
SNSAC.

3. Pediatric medical subspecialists should respond
promptly to requests for diagnostic and management
services to infants with out-of-range screening results

and children with conditions identified by newborn
screening. Findings from clinic visits, laboratory studies,
imaging studies, and diet and medication changes
should be communicated promptly to the PCP, state
newborn screening programs, other pediatric medical
subspecialists, and the family (as appropriate).

4. Pediatric medical subspecialists should underscore
the importance of maintaining a medical home rela-
tionship with the PCP for the infant identified with a
condition through newborn screening.

5. Pediatric medical subspecialists should assist in the
identification of associated disabilities and appropri-
ate referral to other subspecialists for management.

6. Pediatric medical subspecialists should assist in the
development of condition-specific protocols for the
treatment of acute illness or injury and in the devel-
opment of the child’s care plan for school, activity
restrictions, and special feeding/diet programs. Pedi-
atric medical subspecialists should also work with the
PCP, the family, and other subspecialists to delineate
each person’s role in managing acute illnesses, estab-
lishing relationships with schools and therapists, pro-
viding immunizations, working with social services
and camps, and maintaining contact with insurers.

7. Pediatric medical subspecialists should provide ongo-
ing education to the family and PCP about new de-
velopments and treatments for the condition and as-
sociated disabilities.

8. Pediatric medical subspecialists should work with the
PCP and other subspecialists in identifying appropri-
ate adult health care professionals for the transition to
adult care.

State Systems
The state’s role in newborn screening is to design, coor-
dinate, and manage an effective newborn screening sys-
tem. It has traditionally been the state’s responsibility to
oversee key aspects of the newborn screening system,
including initial screening, confirmation of diagnosis,
and coordination of short-term follow-up for infants
with out-of-range screening results as well as longer-
term care for children with special health care needs.
Ultimately, the state must maintain an adequate public
health infrastructure to ensure that every newborn in-
fant receives appropriate care.

The AAP Newborn Screening Task Force set forth a
broad agenda for state newborn screening systems in its
statement published in 2000.17 In addition to addressing
the recommendations that follow, states are urged to
consult that AAP statement for guidance in developing
and supporting an effective and comprehensive new-
born screening system.

To ensure the appropriate and effective function of
newborn screening systems, the following recommenda-
tions must be addressed immediately:

1. States must monitor specimen collection and trans-
mission of information between screening hospitals,
the testing laboratory, and individual practitioners.
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2. Identification of the follow-up medical home must
be required on all newborn screening specimens.16,18

3. Laboratory collection and handling procedures must
be clearly delineated at every site at which newborn
screens are obtained or processed. State newborn
screening laboratories are expected to maintain up-
to-date technology and procedures and be prepared
to implement recommended changes in the new-
born screening process.11

4. Practical mechanisms should be established for re-
testing infants whose newborn screening results are
indeterminate/invalid regardless of the cause.

5. Procedures should be adopted to ensure that the
medical home is notified of out-of-range screening
results by telephone on a schedule consistent with
the urgency of the need for intervention. In the case
of urgent out-of-range results, a designated medical
subspecialist may be notified in addition to the med-
ical home; the newborn screening program may
need to contact the family if efforts to contact phy-
sicians are not successful.

6. Procedures should be adopted to ensure that in-
range and invalid screening results are available to
the medical home within 2 weeks of an infant’s
birth.

7. When out-of-range screen results are reported, the
appropriate updated ACT sheet (or equivalent) and
state-specific referral information should be for-
warded immediately to the PCP.

8. States must have policies and procedures in place to
locate children who have not established a medical
home and to ensure that all newborn infants with
out-of-range screening results receive appropriate
diagnostic follow-up and subspecialty care.

9. States must provide clinicians with contact informa-
tion for their newborn screening program coordina-
tor and ensure that clinicians are updated promptly
should any changes occur.

10. Public health agencies and maternal and child
health programs should assist with care coordina-
tion for patients with special health care needs and
their families.

Because states play a significant educational role in
the newborn screening system, the following are recom-
mended:

11. With direction from the SNSAC, states should de-
velop and facilitate distribution of clear and concise
educational materials for families at prenatal visits
and in the hospital at the time of delivery. Condi-
tion-specific materials must be developed for fami-
lies whose infants have out-of-range screening re-
sults; these materials include an explanation of test
results, appropriate educational materials on the
tested condition, referral for additional diagnostic
testing, and referral for subspecialty care. Educa-
tional materials developed by the AAP, ACOG, and
HRSA/MCHB may be used and/or supplemented

with materials developed by the state. These mate-
rials can be accessed at www.medicalhomeinfo.
org/screening/newborn.html or mchb.hrsa.gov/
screening.

12. The state must develop educational information for
medical professionals that outlines their responsibil-
ities in the newborn screening process.

Finally, there are a number of steps that can be taken
to improve the operation of the newborn screening sys-
tem, including the following:

13. To prevent delays in processing when screening oc-
curs on the weekend, the newborn screening labo-
ratory responsible for state screening should operate
at least 6 days a week, with coverage for holidays.
Rapid turnaround time for results is essential for
prompt diagnosis and treatment of metabolic condi-
tions.

14. Information systems through which clinicians could
directly download newborn screening results should
be developed. Policies and regulations must be de-
veloped concurrently to protect privacy and confi-
dentiality rights.

15. States should develop and implement information
systems that facilitate the tracking of infants across
state lines through communication and integration
of data across newborn screening systems.

16. States must develop and implement policies that
allow for interstate licensure and practice of medi-
cine (including the use of telemedicine) to facilitate
consultation and communication to underserved ar-
eas and ensure the free flow of information across
state lines. There is a shortage of pediatric medical
subspecialists across the country and a complete
absence from more sparsely populated regions. This
challenge must be addressed cooperatively by the
states.

17. States should ensure the availability of ongoing care
for infants with out-of-range screening results who
lack health insurance and for those whose insurance
does not provide coverage for necessary services and
treatments. Medically required diets and vitamins
are among the treatments often excluded from cov-
erage provided by third-party payers.19

18. To promote greater understanding of the effects and
benefits of the newborn screening system, states
should develop information systems that are capable
of tracking the multitude of performance measures
for the newborn screening system and long-term
outcomes of children with special health care needs
identified through newborn screening. Performance
measures include diagnosis for and treatment of
infants with out-of-range screening results, cases
missed by newborn screening, false out-of-range re-
sult rates, time to diagnosis, parental involvement
and satisfaction, the social and psychological effects
on families of infants with out-of-range and false
out-of-range results, and family access to appropri-
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ate and necessary services. Data to support the anal-
ysis of cost-effectiveness and cost benefit should also
be collected.

19. To provide national data for newborn screening sys-
tem quality assurance and program comparison,
state programs should contribute timely case find-
ings and laboratory data to the national newborn
screening data-collection system operated by the
National Newborn Screening and Genetics Resource
Center (www2.uthscsa.edu/nnsis).

20. SNSACs should be authorized in each state to help
implement and ensure the establishment of princi-
ples of universal access, clinician and community
education, remedial surveillance for accountability,
and quality of services for all infants. SNSACs should
be chartered with appropriate authority and pro-
vided adequate support to effectively fulfill the roles
outlined as follows.

State Newborn Screening Advisory Committees

1. SNSACs should comprise a balanced, representative,
and diverse membership. Representation by diverse
families and societal leaders should be balanced by
members of the health care community, including
clinicians in practice, representatives of hospitals and
professional organizations, and public health experts,
including the laboratories and the state. A diverse
clinician representation would include pediatricians,
obstetricians, family physicians, and nurse and mid-
wife practitioners. In addition, the panel must have
access to expert medical subspecialists, health care
researchers, and biostatisticians.

2. SNSACs should cooperate with the US Department of
Health and Human Services ACHDGDNC and other
federal agencies to promote consistency in newborn
screening throughout the nation.

3. SNSACs must work to advance state support and
development of the newborn screening system, with
particular attention to:

a. efforts to use health information technology to
advance clinician and family access to information
about newborn screening as well as screening and
follow-up services;

b. optimization and accurate interpretation of pri-
vacy laws;

c. implementation of a systems approach based on
the Institute of Medicine principles for patient-
centered safety, effectiveness, efficiency, timeli-
ness, and equity20;

d. efforts to provide unfettered access, through both
print and electronic media, to understandable ed-
ucation materials for families with diverse reading
and language abilities; and

e. development and distribution of resources for
PCPs.

4. SNSACs must address identified challenges of frag-

mented service delivery as well as geographic, cul-
tural, social, and financing barriers across county and
state lines.

5. SNSACs should promote a statewide report on new-
born health status for identifiable conditions and a
national newborn health report that provides data on
incidence, outcome, and community participation.

6. SNSACs must develop a mechanism for receiving
feedback from parents, medical home practitioners,
and subspecialists on the appropriateness of including
particular conditions in the newborn screening pro-
gram. This feedback should then be transmitted to the
ACHDGDNC.

7. Each SNSAC is encouraged to develop its own charter
and seek statutory establishment and state support.

National Partnerships
Although states remain responsible for newborn screen-
ing systems, federal agencies and national organizations
play a significant role in the newborn screening system
and in supporting families of children with genetic con-
ditions. Strengthening national partnerships between
federal agencies and professional, nonprofit, and family
organizations provides the opportunity for a coordinated
effort to increase the services offered to children with
genetic and congenital conditions in all stages of diag-
nosis, treatment, and follow-up. There are 4 critical
points of partnership for these groups: collaboration,
funding, oversight, and follow-up.

Collaboration

1. Health care professionals, nonprofit agencies, state
and federal public health programs, and families
should seek to build relationships with other groups
that focus on the newborn screening system. Rela-
tionships can be fostered through partnering on na-
tional initiatives, inviting other perspectives to serve
on project advisory committees, and establishing a
systematic method of receiving feedback from fam-
ilies.

2. Research should be performed on all aspects of new-
born screening systems, including parent and pro-
vider education, results management, laboratory
quality, residual specimen storage and use, and,
most importantly, efficacy of newborn screening for
each proposed condition. A national research
agenda for newborn screening should be outlined.
Input from federal agencies, professional associa-
tions, nonprofit organizations, and family support
organizations should be coordinated. Multistate or
national collaborations are often necessary to recruit
a sufficient number of affected infants to understand
the clinical spectrum of the disease and to compare
treatment strategies. Collaboration will be key in
conducting this research.

3. National partnerships should be developed and co-
ordinated to support state newborn screening sys-
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tems and encourage coordination, effective collabo-
ration, and decrease duplication.

Funding

4. Adequate third-party reimbursement, grant applica-
tions, nonprofit fundraising efforts, and other
sources of funding for newborn screening programs
should be pursued by those who seek to improve the
newborn screening system. Funding for the compo-
nents of the newborn screening system and long-
term care of children with genetic conditions comes
from a variety of sources including screening fees,
federal programs, state programs, nonprofit fund-
raising, insurance companies, and others, and such
funding is critical at all levels.

5. Because ongoing research in the areas of education,
results management, laboratory quality, and identi-
fying and treating genetic diseases is important as
the world of newborn screening continues to ex-
pand, funding for the implementation of these re-
search projects should be provided.

6. Because establishing and funding a 24-hour hotline
for access to online state-specific newborn screening
program contact information can be useful in sup-
porting state newborn screening programs, physi-
cians, and families, a dedicated newborn screening
hotline should be considered as part of preparing for
national emergencies, natural disasters, or other cir-
cumstances.

7. Funding should be provided for demonstration
projects directed toward strengthening the commu-
nication process between pediatricians and the new-
born screening program. These efforts can include
the development of telemedicine, effective health
information exchanges, and linked information sys-
tems to facilitate the communication process.

8. Because the increased level of services required to
comanage and coordinate care for patients with spe-
cial needs identified through newborn screening can
pose a significant financial burden for the PCP and
the subspecialist, appropriate CPT coding that is
aimed at enhanced reimbursement for chronic con-
dition management should be developed.

Oversight

9. ACHDGDNC policies and activities should promote
and facilitate uniformity across newborn screening
programs, promote coordination between state
newborn screening programs, support public health
infrastructure for these programs, monitor the qual-
ity of these programs, and coordinate and promote
research efforts related to newborn screening.

10. The ACHDGDNC should promote federal inter-
agency collaboration and federal agency collabora-
tion with state public health newborn screening
programs to encourage coordination and effective
collaboration between federal and state agencies.

11. Family involvement in all levels of newborn screen-
ing and follow-up care is important and should be
encouraged. Families can give feedback on services
provided, make suggestions on improving systems
of care, advocate for needed services, and support
other families that are going through similar
situations.

Follow-up

12. Appropriate treatment and chronic condition man-
agement for children with congenital conditions
should be ensured. Federal agencies, state newborn
screening programs, and others can collaborate to
create a national definition for follow-up to new-
born screening systems.

13. Because enrolling children onto long-term research
studies can provide the opportunity to test new
treatments and better understand the natural his-
tory of chronic conditions, federal agencies and na-
tional organizations should promote opportunities
for such research and create materials to educate
parents about research in general and specific op-
portunities to participate in research.

National Medical Specialty Organizations, Including the AAP
National medical specialty organizations and their state
chapters can play specific roles in the continued devel-
opment of the collaboration necessary to ensure optimal
performance of the newborn screening system through-
out the country.

1. They should maintain communication with and par-
ticipation on the ACHDGDNC to provide information
to their constituencies and communicate any con-
cerns to the ACHDGDNC.

2. They should foster education regarding newborn
screening and promote pediatric medical subspecial-
ties that focus on metabolic diseases among medical
students and residents.

3. They should promote the development and imple-
mentation of a Health Plan Employer Data and Infor-
mation Set (HEDIS) measure on newborn screening.

4. They should comment on the appropriateness of add-
ing new tests to the core screening panel, ensuring
that any newborn screening provides clear benefit to
all children screened and to their families. These com-
ments should be presented to the ACHDGDNC for
consideration and adoption.

CONCLUSIONS
Advances in newborn screening technology, coupled
with recent advances in the diagnosis and treatment of
rare but serious congenital conditions that affect new-
born infants, provide increased opportunities for posi-
tively affecting the lives of children and their families.
These advantages, however, also pose new challenges to
PCPs, both educationally and in response to the man-
agement of affected infants.

To respond appropriately, PCPs require immediate
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access to clinical and diagnostic information and guid-
ance; ACT sheets from the ACMG are a valuable
source of such guidance. PCPs, however, have a pro-
active role to play in supporting the performance of
the newborn screening system and ensuring the suc-
cessful completion of their responsibilities to the pro-
gram. PCPs must develop office policies and proce-
dures to ensure that newborn screening is conducted
and that results are transmitted to them in a timely
fashion. PCPs must also develop strategies to use
should these systems fail.

The newborn screening system extends well beyond
the PCP’s office, and many other stakeholders are essen-
tial for ensuring that the system functions well and
supporting PCPs in their role within the system. The
system is challenged by error, lack of education or in-
formation on the part of families and health care profes-
sionals, and systemic challenges such as the national
shortage of pediatric medical subspecialists and barriers
inherent in state licensing requirements. Lack of univer-
sal health care coverage and limited funding for new-
born screening programs present additional significant
challenges.

State and federal entities, hospitals, prehospital
health care professionals, pediatricians, and pediatric
medical subspecialists should act collaboratively to ad-
dress these challenges or reduce their effects on the
newborn screening system. AAP chapters and individ-
ual pediatricians should work together with the AAP
and SNSACs to promote actions and policies that will
optimize the function of newborn screening systems
and ensure that children and families receive the full
benefit of them.

NEWBORN SCREENING AUTHORING COMMITTEE

E. Stephen Edwards, MD, Chairperson
Vinod K. Bhutani, MD

Committee on Fetus and Newborn
Jeffrey Botkin, MD

Committee on Bioethics
Barbara Deloian, PhD, RN, CPNP

Bright Futures Early Childhood Expert Panel
Stephen Deputy, MD

Section on Neurology
Timothy Geleske, MD

Medical Home Initiatives for Children With Special
Needs Project Advisory Committee

Joseph H. Hersh, MD
Council on Children With Disabilities

Celia Kaye, MD, PhD
Committee on Genetics

Jennifer Lail, MD
Quality improvement expert

Michele A. Lloyd-Puryear, MD, PhD
Maternal and Child Health Bureau

Michael Watson, PhD
American College of Medical Genetics

CONSULTANT

Aaron Carroll, MD, MS
Medical Informatician

WRITING CONSULTANT

Melissa Capers

STAFF

Anne Gramiak, MPH
Jennifer Mansour

ACKNOWLEDGMENTS
This project was funded by the Health Resources and
Services Administration’s Maternal and Child Health
Bureau, through a contract in the American College of
Medical Genetics cooperative agreement (U22 MC
03957-01-00). The views expressed in this report are
those of the American Academy of Pediatrics, not nec-
essarily that of HRSA/MCHB.

REFERENCES
1. American College of Medical Genetics. Newborn screening:

toward a uniform screening panel and system. Genet Med. 2006;
8(suppl):1S–252S

2. American Academy of Pediatrics, Committee on Practice and
Ambulatory Medicine, Bright Futures Steering Committee.
Recommendations for preventive pediatric health care. Pediat-
rics. 2007;120:1376–1378

3. American Academy of Pediatrics, Bright Futures Steering Com-
mittee. Bright Futures: Guidelines for Health Supervision of Infants,
Children, and Adolescents. Hagan JF Jr, Shaw JS, Duncan P, eds.
3rd ed. Elk Grove Village, IL: American Academy of Pediatrics;
2007

4. Kaye CI; American Academy of Pediatrics, Committee on Ge-
netics. Newborn screening fact sheets. Pediatrics. 2006;118(3).
Available at: www.pediatrics.org/cgi/content/full/118/3/e934

5. Bodegård G, Fyro K, Larsson A. Psychological reactions in 102
families with a newborn who has a falsely positive screening
test for congenital hypothyroidism. Acta Paediatr Scand Suppl.
1983;304:1–21

6. Dobrovoljski G, Kerbl R, Strobl C, Schwinger W, Dornbusch
HJ, Lackner H. False-positive results in neuroblastoma
screening: the parents’ view. J Pediatr Hematol Oncol. 2003;25:
14–18

7. Fyrö K, Bodegard G. Four-year follow-up of psychological
reactions to false positive screening tests for congenital hypo-
thyroidism. Acta Paediatr Scand. 1987;76:107–114

8. Sorenson JR, Levy HL, Mangione TW, Sepe SJ. Parental re-
sponse to repeat testing of infants with “false-positive” results
in a newborn screening program. Pediatrics. 1984;73:183–187

9. Waisbren SE, Albers S, Amato S, et al. Effect of expanded
newborn screening for biochemical genetic disorders on child
outcomes and parental stress. JAMA. 2003;290:2564–2572

10. American Academy of Pediatrics, Council on Children With
Disabilities, Section on Developmental and Behavioral
Pediatrics; Bright Futures Steering Committee, Medical Home
Initiatives for Children With Special Needs Project Advisory
Committee. Identifying infants and young children with de-
velopmental disorders in the medical home: an algorithm for
developmental surveillance and screening [published correc-
tion appears in Pediatrics. 2006;118:1808–1809]. Pediatrics.
2006;118:405–420

11. Sia C, Tonniges TF, Osterhus E, Taba S. History of the medical
home concept. Pediatrics. 2004;113:1473–1478

12. Pass KA, Lane PA, Fernhoff PM, et al. US Newborn Screening
System guidelines II: follow-up of children, diagnosis, manage-
ment, and evaluation. Statement of the Council of Regional
Networks for Genetics Services (CORN). J Pediatr. 2000;137(4
suppl):S1–S46

PEDIATRICS Volume 121, Number 1, January 2008 205
 by on April 7, 2008 www.pediatrics.orgDownloaded from 

http://pediatrics.aappublications.org


13. American Academy of Pediatrics, Council on Children With
Disabilities. Care coordination in the medical home: integrat-
ing health and related systems of care for children with special
health care needs. Pediatrics. 2005;116:1238–1244

14. Dionisi-Vici C, Deodato F, Roschinger W, Rhead W, Wilcken B.
“Classical” organic acidurias, propionic aciduria, methylma-
lonic aciduria and isovaleric aciduria: long-term outcome ef-
fects of expanded newborn screening using tandem mass spec-
trometry. J Inherit Metab Dis. 2006;29:383–389

15. American Academy of Pediatrics, Medical Home Initiatives for
Children With Special Needs Project Advisory Committee. The
medical home. Pediatrics. 2002;110:184–186

16. American College of Obstetricians and Gynecologists. ACOG
committee opinion number 287, October 2003: newborn
screening. Obstet Gynecol. 2003;102:887–889

17. Newborn Screening Task Force. Serving the family from birth
to the medical home. Newborn screening: a blueprint for the
future—a call for a national agenda on state newborn screen-
ing programs. Pediatrics. 2000;106:389–427

18. Kim S, Lloyd-Puryear MA, Tonniges TF. Examination of the
communication practices between state newborn screening
programs and the medical home. Pediatrics. 2003;111(2). Avail-
able at: www.pediatrics.org/cgi/content/full/111/2/e120

19. American Academy of Pediatrics, Committee on Nutrition. Re-
imbursement for foods for special dietary use. Pediatrics. 2003;
111:1117–1119

20. Institute of Medicine, Committee on Quality of Health Care
in America. Crossing the Quality Chasm: A New Health System
for the 21st Century. Washington, DC: National Academies
Press; 2001

206 AMERICAN ACADEMY OF PEDIATRICS
 by on April 7, 2008 www.pediatrics.orgDownloaded from 

http://pediatrics.aappublications.org


AP
PE
N
D
IX
1

20
05

A
CM

G
Re

co
m
m
en

de
d
Sc
re
en

in
g
Pa
ne

l

O
A

FA
O

AA
H
em

og
lo
bi
no

pa
th
ie
s

O
th
er

Co
re
pa
ne
l

Iso
va
le
ric

ac
id
em

ia
M
ed
iu
m
-c
ha
in
ac
yl
-C
oA

de
hy
dr
og
en
as
e
de
fic
ie
nc
y

Ph
en
yl
ke
to
nu
ria

Si
ck
le
ce
ll
an
em

ia
(H
b
SS

di
se
as
e)
H
b

Co
ng
en
ita
lh
yp
ot
hy
ro
id
ism

Gl
ut
ar
ic
ac
id
em

ia
ty
pe

I
Ve
ry
lo
ng
-c
ha
in
ac
yl
-C
oA

de
hy
dr
og
en
as
e

de
fic
ie
nc
y

M
ap
le
sy
ru
p
di
se
as
e

H
b
S/

�
-t
ha
la
ss
em

ia
Bi
ot
in
id
as
e
de
fic
ie
nc
y

3-
H
yd
ro
xy
-3
-m

et
hy
lg
lu
ta
ry
l-C

oA
ly
as
e

de
fic
ie
nc
y

Lo
ng
-c
ha
in
L-
3-
hy
dr
ox
y
ac
yl
-C
oA

de
hy
dr
og
en
as
e

de
fic
ie
nc
y

H
om

oc
ys
tin
ur
ia
(c
au
se
d
by

cy
st
at
hi
on
in
e

�
-s
yn
th
as
e)

H
b
S/
C
di
se
as
e

Co
ng
en
ita
la
dr
en
al
hy
pe
rp
la
sia

(2
1-
hy
dr
ox
yl
as
e
de
fic
ie
nc
y)

M
ul
tip
le
ca
rb
ox
yl
as
e
de
fic
ie
nc
y

Tr
ifu
nc
tio
na
lp
ro
te
in
de
fic
ie
nc
y

Ci
tru

lli
ne
m
ia

Cl
as
sic
al
ga
la
ct
os
em

ia
M
et
hy
lm
al
on
ic
ac
id
em

ia
(m

ut
as
e

de
fic
ie
nc
y)

Ca
rn
iti
ne
-u
pt
ak
e
de
fe
ct

Ar
gi
ni
no
su
cc
in
ic
ac
id
em

ia
H
ea
rin
g
lo
ss

3-
M
et
hy
lc
ro
to
ny
l-C

oA
ca
rb
ox
yl
as
e

de
fic
ie
nc
y

Ty
ro
sin

em
ia
ty
pe

I
Cy
st
ic
fib
ro
sis

M
et
hy
lm
al
on
ic
ac
id
em

ia
(C
bl
A,
B)

Pr
op
io
ni
c
ac
id
em

ia
�
-k
et
ot
hi
ol
as
e
de
fic
ie
nc
y

Se
co
nd
ar
y
ta
rg
et
s

M
et
hy
lm
al
on
ic
ac
id
em

ia
(C
bl
C,
D
)

Sh
or
t-
ch
ai
n
ac
yl
-C
oA

de
hy
dr
og
en
as
e
de
fic
ie
nc
y

Be
ni
gn

hy
pe
rp
he
ny
la
la
ni
ne
m
ia

Va
ria
nt
he
m
og
lo
bi
no
pa
th
ie
s

(in
cl
ud
in
g
H
b
E)

Ga
la
ct
ok
in
as
e
de
fic
ie
nc
y

M
al
on
ic
ac
id
em

ia
Gl
ut
ar
ic
ac
id
em

ia
ty
pe

II
Ty
ro
sin

em
ia
ty
pe

II
Ga
la
ct
os
e
ep
im
er
as
e

de
fic
ie
nc
y

Iso
bu
ty
ry
l-C

oA
de
hy
dr
og
en
as
e

de
fic
ie
nc
y

M
ed
iu
m
/s
ho
rt-
ch
ai
n
L-
3-
hy
dr
ox
y
ac
yl
-C
oA

de
hy
dr
og
en
as
e
de
fic
ie
nc
y

D
ef
ec
ts
of
bi
op
te
rin

co
fa
ct
or
bi
os
yn
th
es
is

2-
M
et
hy
l3
-h
yd
ro
xy
bu
ty
ric

ac
id
ur
ia

M
ed
iu
m
-c
ha
in
ke
to
ac
yl
-C
oA

th
io
la
se
de
fic
ie
nc
y

Ar
gi
ni
ne
m
ia

2-
M
et
hy
lb
ut
yr
yl
-C
oA

de
hy
dr
og
en
as
e

de
fic
ie
nc
y

Ca
rn
iti
ne

pa
lm
ito
yl
tra
ns
fe
ra
se
II
de
fic
ie
nc
y

Ty
ro
sin

em
ia
ty
pe

III

3-
M
et
hy
lg
lu
ta
co
ni
c
ac
id
ur
ia

Ca
rn
iti
ne
:a
cy
lc
ar
ni
tin
e
tra
ns
lo
ca
se
de
fic
ie
nc
y

D
ef
ec
ts
of
bi
op
te
rin

co
fa
ct
or

re
ge
ne
ra
tio
n

Ca
rn
iti
ne

pa
lm
ito
yl
tra
ns
fe
ra
se
Id
efi
ci
en
cy

(li
ve
r)

H
yp
er
m
et
hi
on
in
em

ia
D
ie
no
yl
-C
oA

re
du
ct
as
e
de
fic
ie
nc
y

Ci
tru

lli
ne
m
ia
ty
pe

II

O
A
in
di
ca
te
sd

iso
rd
er
so

fo
rg
an
ic
ac
id
m
et
ab
ol
ism

;F
AO

,d
iso

rd
er
so

ff
at
ty
ac
id
m
et
ab
ol
ism

;A
A,
di
so
rd
er
so

fa
m
in
o
ac
id
m
et
ab
ol
ism

;C
oA

,c
oe
nz
ym

e
A.

PEDIATRICS Volume 121, Number 1, January 2008 207
 by on April 7, 2008 www.pediatrics.orgDownloaded from 

http://pediatrics.aappublications.org


APPENDIX 2. 

Algorithm 1  

At the 3- to 5-day-old visit, the PCP should check for 

circumstances suggesting newborn screening might not have been 

conducted. Concerning situations include home or emergency 

births or international adoption. 

If the PCP has cause for concern that the newborn screening was 

not ordered and available discharge papers do not indicate the 

newborn screening has been ordered, the PCP should make 

arrangements for sample acquisition.  

If newborn screening has not been conducted because of parental 

refusal or if parents refuse newborn screening suggested by the 

PCP, the PCP should discuss the general benefits and limited risks 

of newborn screening as well as possible implications of not 

testing.

Educational materials for parents and PCPs can be accessed through the 

AAP Web site (www.medicalhomeinfo.org/screening/newborn.html). 

Parent concerns and questions should be addressed fully, and a 

discussion of the general benefits and limited risks of newborn 

screening is recommended. Very treatable conditions, such as phenylketonuria (PKU) 

and congenital hypothyroidism (CH), may be used as examples. If parental permission is 

obtained, arrangements for sample acquisition should be made immediately, and newborn 

screening should be ordered, as noted previously. 

Newborn screening is conducted through the state newborn screening 

program, and protocols for ordering the screen vary by state. Contact 

information for each state’s newborn screening program is available 

(http://genes-r-us.uthscsa.edu/resources/consumer/statemap.htm;

Provide Parent 

Education

Parents decline 

NBS?

Order NBS 

Concern that NBS 

was not conducted?

3- to 5-day-old visit

Appendix 4). 
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If parental permission is not obtained, parents or guardians should be 

asked to sign a waiver documenting their choice to decline newborn 

screening. A sample waiver form is included as Appendix 5; 

appropriate waiver forms should also be available through the state 

health department. 

PCPs should flag the charts of any patients who have not been 

screened so that the lack of screening will be taken into account should 

any subsequent concerns emerge regarding the child’s growth or 

development. The chart note should also prompt the pediatrician to 

return to the question of newborn screening with subsequent visits to determine whether 

parents have changed their minds.  

Special Circumstances 

In cases in which newborn screening is delayed, the PCP should consult with the state 

newborn screening program regarding the availability and usefulness of the newborn 

screening protocol.  

In the case of preterm births, neonatal transfusion, and other circumstances in which 

screening is not ordered or a second specimen is required, the PCP should consult with 

a neonatal specialist. 

Obtain Waiver

Flag Charts of 

unscreened 

patients
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APPENDIX 3. 

Algorithm 2 

In the case of an out-of-range screening result, the pediatrician 

identified on the newborn screening card should be called by the 

state newborn screening program within the first week after birth. 

Normal results are often transmitted by mail; these may arrive before to the 2- to 4-week 

visit.

Delays or procedural failures at hospitals, state laboratories, or 

other facilities or within the newborn screening program may result in late or lost results. 

The PCP cannot assume a “no news is good news” approach with regard to newborn 

screening. 

Office staff should check routinely for newborn screening results 

before the 2- to 4-week visit and pursue missing results in advance 

of that visit.  

If newborn screening results are not available before the 2- to 4-week 

visit, the PCP should contact the state newborn screening program for 

the results at that time.  

Special Circumstances 

Newborn screening results may occasionally be sent to the wrong pediatrician. Physicians 

who receive results for patients no longer in their care should immediately contact the 

state newborn screening program and/or hospital to alert them that the PCP may not have 

received these results. 

Call for NBS 

Results

Are NBS results 

available?

Results received
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The state newborn screening program will report results as normal, 

unsatisfactory, or abnormal.  

Normal newborn screening results should be noted in the infant’s 

chart and shared with the parents or guardians. Keep in mind that 

newborn screening does not rule out congenital disorders that are not 

included in the panel and does not absolutely guarantee the absence 

of the disorders that are screened.  

Special Circumstances 

Currently, 9 states mandate a second screening, and 12 states allow it. If necessary, the 

PCP should order another newborn screening. 

In instances where the specimen is unacceptable for testing, the 

infant’s newborn screen must be reordered and a specimen must be 

obtained promptly.  

If abnormal results are received, the PCP should access the ACT 

sheet specific to the disorder. The ACT sheet may be provided by 

the state newborn screening program or can be accessed at: 

www.acmg.net/resources/policies/ACT/condition-analyte-links.htm.

The most important actions to take are highlighted on the ACT sheets and include: 

When to contact the family; 

Whom to consult and whether an appointment is needed immediately; 

When the patient must be seen by the PCP; 

Whether further confirmatory testing is needed and what tests should be 

conducted;

Whether treatment is necessary and what treatment to initiate; 

NBS results?

Document normal 

results and reassure 

family

Reorder NBS

Consult ACT Sheet 

and state NBS 

program
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How to educate parents about the disorder; 

When findings need to be reported back to the newborn screening program. 

In addition to following ACT sheet recommendations, the PCP should consult with the 

state newborn screening program.  

After an abnormal screening result is obtained, confirmatory testing 

and/or definitive consultation with subspecialists are required 

before a final diagnosis can be made.  

Special Circumstances 

In addition to true or false positive results, confirmatory tests may identify the child as a 

carrier of the disorder or may be of indeterminate result. 

In the event that the initial positive result proves to be a false 

positive result, the PCP can provide reassurance to parents. Up to 

20% of these parents will persist in their concerns about the health of 

their children for months or years after screening.  

To lay the foundation for comprehensive and collaborative care, it is 

critical during this time of uncertainty that the parents and family of 

the neonate be provided with disorder-specific information and 

support as they await final clarification of the child’s diagnosis and 

begin to plan for treatment and management. Frequent, specific, and supportive 

communication from the PCP will help to avoid confusion and build trust. 

The parents and family of the neonate should be provided with 

disorder-specific information and support as they await final 

clarification of the child’s diagnosis and begin to plan for treatment 

and management.  

Document false 

positive results and 

reassure family

Provide parent 

education

Identify as CSHCN

Initiate chronic 

condition 

management

Disorder 

Identified?
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Any child in whom a significant medical disorder is diagnosed should be entered 

into the practice’s registry for children with special health care needs, and chronic care 

management should be initiated. Chronic care management provides proactive care for 

children with special health care needs, including condition-related office visits, written 

care plans, explicit comanagement with specialists, appropriate patient education, and 

effective information systems for monitoring and tracking the child’s disorder. 

A subspecialist may provide substantial ongoing care for a child with a severe and 

complex disorder. However, the PCP retains the responsibility to provide a medical 

home, which is the central source of “family-centered, accessible, continuous, 

coordinated, comprehensive, compassionate, and culturally effective” care for the family, 

and the family should be encouraged to maintain their relationship with their PCP.  

The complex nature of many disorders identified by newborn screening may 

require care by a team of medical subspecialists, therapists, nutritionists, and educators. 

Clearly defined roles may help to reduce redundancies of services and prevent 

fragmentation of care.  
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APPENDIX 5: DOCUMENTING REFUSAL TO HAVE INFANTS
UNDERGO NEWBORN SCREENING
Despite the best efforts of health care professionals to
educate parents and guardians about the need to have

their infants undergo newborn screening and the impor-
tance of newborn screening in the early identification of
certain diseases, some parents and guardians will decline
to have their infants undergo newborn screening.
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All parents and guardians should be informed about
the purpose of and need for newborn screening, the risks
and benefits of newborn screening, and the conse-
quences of late diagnosis of certain conditions that
would have been identified earlier through newborn
screening. The use of this or a similar form that demon-
strates the importance you place on newborn screening
and focuses attention on the unnecessary risk for which
a parent or guardian is accepting responsibility may, in
some instances, induce a wavering parent or guardian to
accept your recommendation.

Disclaimer. This form may be used as a template for such
documentation, but it should not be used without obtain-
ing legal advice from a qualified health care attorney about

the use of the form in your practice. Moreover, completion
of a form, in and of itself, never substitutes for good risk
communication, nor would it provide absolute immunity
from liability. For instances in which parents or guardians
refuse newborn screening, health care professionals should
take advantage of their ongoing relationship with the fam-
ily and revisit the discussion on subsequent visits. Docu-
mentation in the medical chart of such follow-up discus-
sions is strongly recommended, and the template,
therefore, makes provision for this documentation.

This form may be duplicated or changed to suit your
needs and your patients’ needs and should be reviewed
with your health care attorney before use. It will be avail-
able on the AAP Web7 site (www.aap.org/bookstore).
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